-vpl
Extrasolar Planet

Shawn Domagal-Goldman
NASA HQ, VPL @ UW...
GSFC (699) as of May 21!

-”;/pl







‘- Kepler. - .
: Field'of, = -

» ) ¢ » %
v : \- '
3 > » '-.'. - 5 » ®
x ‘t . . A Q‘ e
/ o L !
. 2 e .
... - o
'y .
4"
.
S
0L )

CYGN

- ~c/$




Locations of Kepler Planet Candidates
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@ Earth-size

@ Super-Earth size
1.25 - 2.0 Earth-size

e Neptune-size
2.0 - 6.0 Earth-size

Giant-planet size
6.0 - 22 Earth-size
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03 Ozone, produced
by plants, algae
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What if a biosphere
doesn't have O,/0;?

~11€, prou.
ats, algae
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Kaltenegger, et al., 2007
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FALSE NEGATIVES FOR LIFE: %2
ANOXIC BIOSIGNATURES .LVP’
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iEarly Earth around Sun
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Domagal-Goldman, et al, 2011




CAN SORG GASES BE USED o I
| T0 DETECT ANOXIC BlOSPHERES? V[P

Yes. But direct signals only for planets that
orbit M-dwarfs with low stellar activity.

Indirect signals (from C,Hg) may exist on
planets around Sun-type stars.
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CAN O; BUILD UP ON PLANETS WITHGUT
L BIOLOGICAL O, PRODUCTION? 'LV

THE BRINGS US TO ANOTHER QUESTION:

IF HAZES EXIST ON PLANETS, WHAT ARE

E CLIMATIC IMPLICATIONS? WHAT ARE
E IMPLICATIONS FOR THE INNER-EDGE OF
E HABITABLE ZONE?




HE INNER EDGE OF THE
'HAZY HABITABLE ZONE”
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HE INNER EDGE OF THE
'HAZY HABITABLE ZONE”
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THE INNER EDGE OF THE
"HAZY HABITABLE ZONE”
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THE INNER EDGE OF THE “HAZY HABITABLE ZONE”"

Gliese 581
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THE INNER EDGE OF THE “HAZY HABITABLE ZONE”

Gliese 581

Mass of star (in solar masses)

- Habitable zone
[l Fossibie extension of the habitable
zone due to various unceriainties.
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Madhusudhan et al.._212
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Cowan, et al., 2011



Questions?




